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(57) Abstract 

A method and device are disclosed for preventing collisions between vehicles. The invention relates to radar systems for 
preventing collisions between vehicles. The proposed method involves the generation of an ezploratory frequency-modulated 
superhigh signal, receiving the reflected signal, generation of an intermediate frequency, Btorage of the data concerning 
objects in the detection zone, analysis of the relative closing speed, and alerting the vehicle's driver to the possibility of a 
collision. The safety of the vehicle is improved by: heterodyning of the intermediate frequency signals reflected by objects in 
the detection zone onto a constant second intermediate frequency; analysis of the second intermediate frequency signals; 
isolation of data concerning the presence of objects in the detection zone; and, once the relative closing speed has been 
determined, generation of signals to warn of a possible collision depending on the vehicle's own speed. The proposed device for 
collisions between vehicles comprises: an antenna-feeder unit, a superhigh frequency generator, a modulator, a 
frequency generator; a mixer, intermediate frequency preamplifier, band-pass filter, switch connected in series, a 
low-frequency filter; a reference voltage generator and pulse former, and an intermediate frequency amplifier also 



connected in series; a narrow-band filter and detector connected in series; and an amplifier. The heterodyne input to the 
receiver mixer, is connected to the superhigh frequency generator output via a directed coupler whose second outptut is 
connected to the antenna-feeder unit input, while the mixer signal input is connected to the antenna-feeder unit output. A 
controllable voltage source, tunable generator and second mixer are all connected in series to the aummator output; the signal 
input of the mixer is connected to the intermediate frequency amplifier output, while the mixer output is connected to the 
" filter input. 



CnoeoG h ycTpoitcTBo npewnpeaaeHHfl CTOJKHOBeHHft ipaHenopT- 
Horo opeaeiBa . 

MsoCpereHHe othochtch k paaHOJioKamioHHHM cHcieMaM npenyn- 
peTOemra OToaKHOBeHHa TpaHcnopraoro cpeaciBa. 

npeaaaraeMUtl cnocoG BKnicmaeT SopMHpoBaHHe 30Hanpyiomero uac- 
TOTHo-MoayjmpoBaHHoro CBg-curHaia, npHeM oTpawsHHoro cHTHana, 
$opMHpoBaHHe npoMeafyrouHoa qacTOTti, 3anoMHHaBne HH$opManira oQ 
oOieKiax b 30He o6Hapy»3HHfi, aHajois oTHoonTejn>Holi ckopoctm cSjih- 
xewz, onoBemeime BoanrejiH TpaacnopTHoro epeacraa o bobmojkhom 
orojKHOBeHini. JJhh noBumeHHS GesonaenocTH TpaHcnopTHoro .cpeacTBa 
reTeponHHHpyior c$opMnpoBaHHtJe Ha npoMea^To^Hofi lacTore CHTHajm, 
OTpaweHHue ot oOiercroB b sobb oGHapyaasHHH, Ha nooTOSHHyio aaropyio 
npoMejKjrroyHyio t&cTOTy, aaaJiHSHpyiap cHrHajw BiopoH npoMewyTOTi- 
Hoft waoTom, Btwejraior HH$opMaim» o nawwn oGiercroB b.bohb oOHa- 
pyjiceHHH, noojie onpeaejieHHa oiHoom?eJibHoli ckopocth oGJDHiteHHH bu- 
paQaiuBarar curHajm o bo3mojkhom cToaKHOBeHHH TpaHcnopTHoro cpea- 

CTB3 B SaBHOHMOCTH OT COGCTBGHHOft CKOpOCTH. 

ycTpoftoiBO npeaynpejKHeHHa ortMiKHOBeHHft •rpaHcnopTHoro opea- 
CTBa voteei aH3?eHHO-$HaepHbffi Gjiok, reBfeparop CB*I, MoayJHTop, re- 
HepaTop Ka^ajomeaca lacTom, nocaeaoBaTea&HO coeanHeHHue CMeoH- 
rrem, npeaBapHTejiBHafi ycKjaraeaB npoMeayroiHOfi qacTOTU, noaooo- 
Boft $ttHBTp, KOMMyraTop, a Tarate cyMMaTop, $hjh>tp hhskhx qaoioT, 
noojieaoBaiejiBHo coenuHeHHue reHepaTop onpoBUX HanpHxeHHB h $op- 
MnpoBaTejO) HMnyjiBCOB, yoHjnn?ejn> npoMe^s?TOTHofl *iacTOTH, nocjie- 
aoBaiea&HO coeanHeEHHe y3KonojiooHHJl $hjibtp h aeTercrop, ycmni- 
iexh, npn stom reTepoflHHHna bxob cMecmejia npj?eMHHKa qepes nan- 
paBasHHHft OTBeTBHseatb coeaHHeH c bhxosom reHepaTopa CEZ, BTopofi 
buxoh KanpaBJieHHoro OTBeTBHreaa coeaioieH co BXoaoM aHTeHHO-$H- 
aepHoro GaoKa, ciCHaiiBHUfi Bxoa cMecKrejra coeauHeH c BuxoaoM aH- 
ieHHo-$HaepHoro GaoKa. K BHxoay cyMMaTopa nocaeaoBaTeabHo coean- 
HeHU ynpaBaaeMna hctoihhk HanpaiiBBUH. nepecipanBaeMna reHepa*rop, 
B-ropoa oMecHTejii,, c$irHajn>Hiifi bxob Koioporo coeauHeii c bhxobom 
ycHarereaa npoMeatyroiHoil ^bctotu, a bhxob coeaimeH co bxobom ys- 
KonoaocHoro (jaoBTpa. 



HCKJIIOqHTEJIbHO flJIfl IJEJIEfi HHOOPMAUHH 

z oponnop, s xoropuz 
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Cnoco6 h ycTpoacTBO npesynpejKneHHa 
GTOJiKHOBeHHii TpaHcnopTHoro cpeflCTBa 

5 

OOJiaCTB TeXHHKH. 

JfeoGpeTeHHe oTHocurca k paflHoaoKaniioHHHM cHCTeMaM npeHMyme- 
cTBeHHo js,m cucTeM npeaynpeameHHa CTOJiKHOBeHHH TpaHcnopTHoro 
opeacTBa. 

10 npeamecTByioniHfii ypoBenb TexHHKH. 

JfeBecTHo paaHOJioKamioHHoe ycTpoHCTBo hjih npeaynpeaaeHHa 
CTOJKHOBeHHfit TpaHcnopTHHx cpeacTB ( cm. HanpHMep naTeHT C in A 
N 4916450). 

JfeBecTHoe ycTpoiteTBO coaepjKHT papioJiOKaTop c ^acTOTHO-Moay- 
15 jmpoBaHHUM HenpepHBHtJM HSJisnieHHeM, BupafiasPHBaraiBtil CHrnajiH, koto- 
pae oooTBeTCTBywr paccToaHmo Mew TpaHcnopTHHM epeacTBOM h ne- 
kotophm ofi-bercroM h ckopocth hx c6jfflH©HHfl. TpaHcnopTHoe CpeflCTBO 
coaepxaT ycTpoiicTBO, BupaSaTHBaramee chthsui, cooTBeTCTByiofflHH cko- 
pocTH nepeaBH3KeHHS TpaHcnopTHoro cpeacTBa. CHTHajiH, cooTBeTCTBy- 
20 lonme paccTOflHHio, ckopocth c6jnra©HHfl h ckopocth nepeMesBHHa 
TpaHcnopTHoro cpeacTBa, nonararca Ha paaaojioKaiBKJHHHH npoueccop 

CHTHana, COSepSKamma yCTpOHCTBO SJISI CyMMHpOBaHHH MTHOBeHHKX 3Ha- 

qeHHH nocTynaroinHX Ha Hero curHajioB h ycTpoftcTBO, BBipaoaTHBaiomee 
onopHHii CHTHaoi iioctohhhob eaumraHoii Bemwsu. MaKCHManBHHe 3Ha- 
25 ^eHHH cHTHaj[OB paccToaHHH, ckopocth cOjbdibhhh h ckopocth nepeMe- 
WBsn cocTaBJiaKW HeKOTopaii nponeHT ot BejnraHHH onopnoro cHraajia. 
• Ecjm BiKoaHOH cHTHaji ycTpoiteTBa cyMMHpoBaHHH npeBbimaeT BejnwHHy 
onopHoro oarHaaa, to npoueccop BbipaeaTHBaeT BbixoaHOH CHTHaji Tpe- 

B0JHH0H CHTHaJIHSaUHH. 

30 OaHaKO HBBecTHoe ycTpoiteTBo He HMeeT paspemeBua no aaj&Hoc- 
th, *jto orpamwHBaeT pafiory npn ypsaeam b cjlojkhhx ycjioBHax Ha 
Tpacce,B CB33H c 3THM yxyamaeTca sepoaTHOCTB oSHapyraeHHa onacHUX 

06!beKT0B. 

npoTomnoM 3aaBJiaeMoro H3o6peTeHHa aBJiaeTca paaHOJioKanHOHHaa 
35 CHCTeMa npeaynpeacaeHHa ctojikhobghkh, ycTaHaBJmBaeMaa Ha aBTOMo- 
OHJiax no 3aaBKe $paHUHH N 2171961. 

y!ca3aHHoe H3oGpeTeHHe HMeeT Ojiok BHBoaa HHSHKanHH, reHepaTop 
MoayjmpyiomeH qacTOTH, cocToamna H3 refiepaTopa nepeoairaecKH Moay- 
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jnipyiomero racTOTy nepe^a-r^nKa, reHepaTopa, noaaep^HBaromero yica- 
aaHHyio qaeioTy Ha 3aaaHH0M ypoBHe, h cxgmh KOMMyTamm, nocaeao- 

BSTeJEbHO COejlHHeHHHe C BHXOflOM nepeaaT^IHKa HaHpaBJieHHtEa OTBeTBH" 

Tejm, ujipKyjiaTop, npneMo-nepesaicmiyK) aHreHHy, a Tarase CMecHTejn>, 
5 reTepoflHHHHH bxos KOTOporo coejomeH co btopum bhxobom HanpaBJieH- 

HOro OTBSTBHTe JIH , a CHFHaH£HHH BXOfl COeflHHeH C BHXOflOM IJHpKyjIH- 
TOpa, H SJIOK H3MepeHHE paCCTOHHHH, B KOTOpOM H3MepaeTCa iKLCTOTa 

OHeHHit cuTHajia c BHXoaa cMecHiejiH. 

HeaocTaTKOM npoTOTima aBnaeTca npHMeHeHHe nepeKjmraaiomprocH 
10 pejKHMa pa6oTH reHepaTopa nepeaaT^HKa, npHMeHeHHe oj;hoh anreHHU h 
HaanwHe mipKyjiHTopa, gro -yMeH&maeT jtHHaMPPiecKHH anana30H pafiomix 
Eaj&HocTen chctsmh, yxyamaeT xiyBCTBHrejiBHocTB npneMHHKa n orpa- 

HIPIHBaeT flaJEbHOCTb aeftCTBHS CHCTeMH b uejioM. 
PacKpnTHe H306peTeHHH. 
15 HeJffiD H306peTSHHH HBJIH6TCH nOBLfflieHHe 6e30naCH0CTH SBHKeHHH 

TpaHcnopiHoro cpejtcTBa. 9Ta hsjiij flocTuraeTca nyreM reT'epoHHHHpo- 
BaHHS ciopMHpoBaHHHX Ha npoMejKyTotiHbH ^acTOTe chthsjiob, OTparaeH- 
hhy ot oG^bercroB b 30He ofiHapyxeHna na rtocTOHHHyio BTopyio npoMe- 
atyro'qHyio tiaeTOTy, aHanK3a CHTHajioB btodoS npoMeKyTO^Hoa tiacTOTH, 
20 BtmejieHHH HH^opMamiH o Hamromi boseraraB b 30He oSHapyaseHHH, 
BupaSaTHsaHHa ciirHajraB o bobmokhom cTOJKROBeHra TpaHcnopTHoro 
cpejtcTBa noc;ie onpeaeJieHHa oTHOcHTejEbHoft ckopocth cfijmjKeHHH a b 

3aBHCHMOCTH OT COQCTBGHHOfi CKOpOCTH. 

B otjokhh ot npoTOTima reTepojiHHHpoBaHHe CHTHajioB npoMeasy- 

25 TO'qHOft "qaCTOTH OCymeCTBJiaiOT CHTHaHaMH CHEWK006pa3H0 H3MeHHK}mj!XCH 
xiaCTOT, COOTBeTCTByiOIUKX paG^eTHEJM 3Ha^eHHHM JiaJIBHOCTH, UPH 3T0M 
H3 CHTH3JI0B BTOpOH npOMeJiCyTOtfflOH tiaCTOTH, COOTBeTCTByiOIUHX aHaaiH- 

sapyeMOMy npocTpaHCTBy, $opMHpyKT jusa KaHajia no qeTHbM h HeqeT- 
hhm noacaM oQHapyaasHHa, cpaBHHBaior cHTHanH vbthhx h He^eTHax 
30 noacoB h BHaejiaioT cHTHaji MaKCHMajn>Ho2 ammrym, no KOTopoMy cy- 
H3T o HajnraiH o6teKPOB b 30He oGnapyjiceHHa. Ebwie o6Hapy»ieHHa 
oftbera?a npon3Boaar noejieaoBaTejibHEiH onpoc Cjubkhhx noacoB, bkjuo- 
qaa noae, b kqtopom o5Hapy»eH oS^iera? h BHpafiaTHBara? chthsji o 

B03M02KHQM CT0JIKH0B6HHH. T&KXB yCTpO&CTBO nOCTpoeHO WHeU BBeHSHHa 

35 nocjieaoBaTeJiBHO coeflKHeHHHX c bhxoaom oyMMaTopa ynpaBJiaeMoro ho- 
ToqHHKa HanpajKieHHa, nepecTpaHBaeMoro reTeposima, Broporo CMeca- 
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TeJH, CHTHEUIBHHft BXOfl. KOTOporO COeSHHGH C BHXOJIOM yCHMTejIH npO- 

MeKyro^iHoft ^acTOTti, a bhxoh coejumeH co bxobom y3KonojrocHoro 

CPHJEbTpa. 

Baaroztapji TaKowy HcnojnieHHio aocTHraeTCH nocjienaBaTejiBHHH 06- 
5 • 3op Bcero npocTpancTBa b 30He oSnapyxeHHH, a Tarate h aBTOMaTH- 
^ecKoe peryjnipoBaHHe nopora oGHapyrceHHH, a cjiesoBaTemHo, ocy- 
mecTBJiHSTCH pa3pemeHHe no bsijieiHocth, yBejHFUffiaeTca BepoHTHocTb 
•oGHapyjKSHHH oGteKTOB, npoHcxoaai ceJieracnH tojebko Tex oGraKTOB b 
' 30He oQHapyjKeHHa, KOTopue npeacTaBJCflnr onacHOCTb CTOJKHOBeHHH c 
10 TpaHcnopTHHM CpeHCTBOM. 

KpaTKoe oimcaHHe dpHryp *iepTeseft.. 

Ha $ht. 1 H3o0pajKeHa cTpyKiypHas cxeMa nocTpoeHna ycTpo&JTBa 
npeKynpeajieHHa cTOJKHOBeHHH TpaHcnopTHoro cpeacTBa. 
BapHaHT ocymecTBJieHHH H3oGpeTeHHH. 

15 UpeflJiaraeMtia cnocoG npesynpeaweHHa cTOJiKHOBeHHH TpaHcnopTHo- 
ro cpescTBa BKjnraaeT b ceGa onepaiuni no cpopMHpoBaHHH 30HHHpyioine- 
ro ^acTOTHo-MOflyjmpQBaHHoro CB^-cnrHaJia, npneM czrEaia oTpaaseH- 
soro ot oSieKTa b 30He oGHapyseHHH, $opmhpob3HHK) npoMejKyroqHQH 
■tiacTOTH, reTepoBHHHpoBaHHio c^opMnpoBaEHHX Ha npoMeaiyTo^Holt *iac- 

20 TOTe cHTHajioB, oTpasceHtix ot o&&ercraB b 30He oGHapyjssHHH, Ha 
nocToaHHyio BTopyw npoMeasyrotiHyio iiacTOTy, anajrasy curHajioB btopoh 
npoMeasyTo^Hofi tiacTOTH, BHHeJieHHio HH^bpMaujni o Hanrami oG'BeKTOB b 
30He oGHapyjKBHHH, H3MepeHHio 0TH0CHTejn>H0H cKopocTH cQjnsmmiz h 

COGCTBeHHOH CKOpOCTH, BtipaGOTKH CHTHaJEOB O BO3MOJKH0M CTOJIKHOBe- 

25 huh TpaHcnopTHoro opescTBa. 

CnocoG npeaynpejKHeHHH cTOjmHOBeHHH TpancnopTHoro cpencTBa 
noHCHaeTcs Ha npuMepe nooTpoeHHH ycTpoiteTBa. 

yCTpOHOTBO COHepJKHT aHTeHHO-$HEepHHH GJIOK, KOTOPHH HMSeT ne- 

peaaioiDyH) 10 h npneMHyio 1 aHTeHHU. Ha Buxone npaeMHOH aHTSHHH 1 h 
30 Ha Bxoae nepeaaiomeH 10 ycTaHOBJieHH BeHTHjm 2, 11. TenepaTop 
CB^I 13 ^epe3 HanpaBJieHHHH oTBeTBHreJEb 12 coezuniSH co cMecnTe- 
jlqu 3, BenT6JieM 11. Eaxofl cMecnTeiiH 3, bxoh roroporo nosranoqeH k 
BeHTHJDO. 2, noflOTweH k nocjieaoBaTejiBHO coeaHHeHHM npeflBapHTejm- 
Howy ycHJDHTejoo npoMesftyrogHOH racTOTH 4, noJiocoBOMy $njn>Tpy 5, 
35 peryjiHTopy yciuieHHH 6, KOMMyraTopy 7, nepBHH ynpaBJiaioimiH bxoh 
KOToporo coeaHHeH c $opMapoBaTejieM cTpoGHpyioiimx HMnyjmcoB 17, 
kotophh coeaHHeH co btophm bhxobom renepaTopa MoayjmpyioneH tiae- 

TOTH 15, yCHJIHTeJIH) npOMe2KyTO*fflOH tiaCTOTbl 8, BTOpOMy CMeCHTSJDO 9, 
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reKOnOJtOCHOMy,$HJII>Tpy 40, JjeTeKTOpy 39, yCHJIHTeJDO 38, CHTHaJEbHO- 

My Bxofly nepBoro ycTpoHCTBa bhSopkh h xpaHeHHH 37, nepBOMy 
$mii>Tpy HH3KHX qacTOT 35, nepsoMy Bxoay <pa30Boro KOMnapaTopa 35. 

OHrHaBBHHH BXOfl BTODOrO yCTpOHCTBa BHDOpKH H XpaHeHHH 30, COeEH- 

Hen c BtixojtoM yciuiHTejiH 38, a bhxos nojponoqBH k nocjieaoBaTejibHo 
coeziHHeHHHM BTOpoMy $HJU>Tpy hh3khx ^acTOT 29, peryjmpyeMOMy hob- 
TopHTejno 28, BTopoMy Bxoay 3>a30Boro KOMnapaTopa 35, bhxoh $a3o- 
Boro KOMnapaTopa' 35 coeaHHeH c nocaeaoBaTejiBHo coezmHeHHHMH 3a- 

nOMHHBJOimiM yCTpOHCTBOM 21, BX030M HBMepZTeJH CKOPOCTH cGjnaos- 

HHfl 22, nepBua Buxoa KOToporo coeaHHeH c nepBHM bxoziom H3MepHTe- 
jh TopM03Horo nyTH 27, bhxob KOToporo coejiHHeH co cbstobhm h 

3ByKQBHM HHHHKaTOpElMH, K0 BTOpOMy BXOfly H3MepHTejiH T0pM03HOrO 

nyTH 27 noHKJUcraeH flaT^iHK coGctbshhoh ckopocth 20, btopoh bhxoh 
H3MepHTejia ckopocth cQsasema 22 nosKJiHraeH k nocjiejioBaTeji&HO 
coeziHHeHHHM gapMHpoBaTejno noacoB 23, perncTpy 24, nepBOMy Bxoay 
SBOnranoro cyMMaTopa 25, nH^poanajioroBOMy npeo6pa30Barejno 25, 
ynpaBJiseMOMy HCToqHHKy HanpHaseHHH 19, nepecTpaHBaeMOMy reHeparo- 
py 14. Bxoa nn$poBoro noporoBoro ycTpoftcTBa 18 noaranotieH k bhxo- 
ay perncTpa 24, a bhxos k ynpasjiHiomeMy Bxosy peryjiHTopa ycnjie- 
HHfl 5 h k nepBOMy ynpaBsanw Bxojcy KOMMyTaTopa 7. TeHepaTop 
onopHoro HanpHaceHHH 33 coeaHHeH co btophm bxosom aBOHtmoro eyM- 
MaTopa 25, c HHBepTopoM 32 h nepBHM $opMHpoBaTejieM HMnyjn>coB 34, 
bhxoh KOToporo coeanHeH c ynpaBJiaioniHM exqsom nepBoro ycTpoiteTBa 
BHfiopKH h xpaneHHa 37, Tarase" BBixoa HHBepTopa 32 noarano^ieH ko 
25 BTopoMy qpopMHpoBaTejno HMnyjacoB 31, kotophh coesHHeH c ynpaBJiHio- 

IDHM BXOflOM BTOporO yCTpOHCTBa BHSOpKH H XpaHeHHH 30. IfepBHH BUr 

xoa reHepaTopa Moayjmpyion^H • qacTOTH 15 coezomeH c MoayjiHTo- 
poM 15, bhxoh KOToporo coeaimeH c reHepaTopoM CB*I 13. 
ycTpoflcTBO pafiOTaeT cjieroioniHM 06pa30M; 
30 B H3HH0M ycTpoHCTBe ocymecTBJisieTCH nepeHoc gacTOTH CHTHajia 
npoMeKyro^HOH tiacTOTH BBepx* na nocTOHHEyio ^lacTOTy, a sjih KOMneH- 
caHHH esBHra tiaeTOTH curHana na bhxos© ycHEHTejiH npoMeayTo^HoH 

ttaCTOTH 8 BCJieaCTBHe H3M3HeHHH B&n&HOCTH "HO - 06'beKTa H3MeHHeTCH 

qacTOTa caBHra nepecTpaHBaeMoro reHepaTopa 14. Epn stom qacTOTa 
35 MoayJiamra reHepaTopa CM 13 nocTOHHHa bo BceM ananasoHe paooynx 

HaJDaHOCTeH, H , CJKBOBaTeJIBHO , 30Ha pa3peiIieHHH 110 SaJELHOCTH He 

3aBHCHT ot aaji&HocTH flo oOiseKTa. JSjm asanTanjiH k HeonnopoaHocTaM 
$ona Ha Tpacce Ha Bxoae q&a30Boro KOMnapaTopa 35 cpaBHHBararcH 
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chfheuin, oTpaaseHHHe ot oOaacTefl npocTpancTBa, oTHeceHHHX apyr ot 
apyra Ha BemwHEy, cooTBeTCTByjomyio MaKCHMajEbHOMjr sHareHzn us 
30hh pa3pemeHHH no aaaiBHOCTH h cpesHeft smm ooserera. am yBejm- 
tiemiH oTHomeHHSi cnrHaji/i!iyM Ha Majmx aajiBHocTax myMH Ha tiacTOTe 

5 MosyJismra yMeHBmaiOTCH cTpo6HpoBaHHeM curHaaia Ha npoMejKyToqHOH 
tiacTOTe c noMombio KQMMyraTopa 7 Ha BpeMH nepexoainax MoayjiamKra- 
hhx nponeccoB. B 3aBHCHMocTH ot 'Besmsmu ynpaBJimomero HanpaaBSHHH 
Ha Bxose ynpaBJineMoro HCTO^HHKa HanpajKeHHH 19, onpeaejiaeMoro 
cyMMoa HanpHJKeHHH c Baxoaa reHepaTopa onopHoro HanpaaseHHH 33 is. 

10 cHTHana ynpaBJieHHa c BHXoaa ^opMKpoBaTejiH noacoB 23, nepecTpan- 
BaeMHK reHepanop 14 BHpaSaTHBaeT cmmsJL qacTOTH BeoGxooHuuft hbh 
npoxonweHHH curHaaa, oTpaateHHoro ot ooseKTOB b 30He pa3penieHHH 
no aaaBHOCTH qepe3 aHTeHHO-$HaepHHH (Sjdk 1, 2 h npneMHHH 
Tpara? 3-9, 13-19, 25, 26,' b nojiocy nponycKamiE y3Kono:iocHoro 

15 (pmmTpa 40, npH 3T0M neHTpajmHaa ^acTOTa nponycKaHHH $mo>Tpa 
5oj&nie npoMejKyTotJHOit tiacTora Ha tiacTOTy nepecTpaeMoro reHepaTo- 
pa 14. Dbcjte aeTeKTHpoBaHHH neTercropoM 39 h yciuieHHH ycmiHTe- 
jieM 38 v CHTHaji nocTynaeT Ha $a30BHH KOMnapaTop 35 ^epe3 peryjM- 
pyeMbtii noBTopmejiB 28. 2jh aaanTamm. k $0Hy nepBoe k BTOpbe 

20 yCTpOfiECTBO BH60PKH H xpaHemffi 37, 30 3anOMHHaiOT SHa^ieHHH CHTHa- 

jiob cooTBeTCTBeHHO ot oosercra b oHHOfl 30He. pa3pemeHHH k $OHa 
TpaccH b apyroft 30He paspemeHHH. EbcJie groTpanHH nepBtw h bto- 
dhm $njn»TpaMH HH3KHX racTOT 35 , 29 h peryjmpoBKH ycHJieHHH pery- 
jrapyekhM noBTopiiTejieM 28, cHTHajiH nocTynamr Ha bxohh $a30Boro 
25 KOMnaparopa 35, Ha BHxoae KOToporo noaBJiaeTca chth3JI npH npeBH- 
meHHH CHTHaaa b ohhom H3 KaHaaoB nas apyrnM. Sua pacnmpeHUH m- 
HaMiraecKoro anana30Ha BBeaeH peryjHTop yemieHHa 6, KOTopua npH 
cpaSaTHBaHHH wpoBoro noporoBoro ycTpoftcTBa 18 yMeHBmaeT ko3^ 

$HIBieHT yCHJieHHH GHTHBJIOB OT OSHCTa Ha SJIH3KHX SSUBHOCTaX. UpH 

30 noHBJieHHH o6*eKT0B b 30He ofiHapysceHHH Ha BHXoae $a30Boro KOMna- 
paaopa 35 noHBjraeTCH cbfheul.- kotophh (JmccHpyeTca 3anoMHHaiointfM 
ycTpoftCTBOM 21 e nepe3 H3MepnrejiB ckopocth cQamBHHH 22 nocTyna- 
eT Ha $opMHpoBaTeitB noacoB 23, kotophh. b : peacHMe . oOHapysKHHH Ha- 
xoHHTca b oOtraHOM CKaHHpoBaHHH no BceM noacaM, a npn noaBaeHHH 

35 cuTHajia c 3anoMHHaiomero ycTpoacTBa 21 ocymecTBJisieT cKaHHpoBaHHe 
b 6JDDKHHX noacax BKffiotjaa noac c oSHapyjssHHHM oQkjktom. IXph H3Me- 
HeHHH nojiowemifl oedema no aajiBHOCTH flanBHHH noac cKaHnpoBaHHa 
nepeMemaeTca h H3MepHTeja ckopocth cejiHseHHa 22 ocymecTBaeT bh- 
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^hcjishhh. Pe3yjiBTaT BBraHCJieHHfl nocTynaeT Ha HSMepiraejiB topmo3ho- 
ro nyTH 27, Tyaa m nocTynaeT cHraaji o? ji&nrssm coScTBeHHOH cko- 
POcth 20, rae npHHHMaeTca pemeHHe o BBuaqe HHijopMaHHH 06 ' oofcerc- 
ie, npeflCTasjiHiomeM onacnocTB jwih cTOJKHOBeHHH. 

5 DpOMHEDieHHaH OpHMSHHeMOCTL . 

UpeaJiaraeMHft cnocoS h yeTpoHCTBO ocymecTBHMH Ha BtmycKaeMOH 
npoMtmuieHHOCTijio BzeuemmHi 6a3e. Oiihthhh sKseMnjinp ycTponcTBa H3- 
roTOBJieH b KoHCTpyKTopcKOM Giopo MamHHOCTpo eHHH h npomejE Jiaoopa- 
TopHo- cTeHHOBHe HcntiraHHH, no peByaMaraM kotophx BHeceHH HeoG- 
10 X0SHMH8 HcnpaBJieHHH. OiiHTHHfi sraeMiiJiHp ycTpoacTBa 6hji yCTaHOBJieH 
Ha aBTOMOfiHJie h npomeji BcecTopoHHHe HcnHTaHHH npn sbhmshhh Ha 
aoporax. B pe3yjn>TaTe stkx HcnHTaHHH ycraHOBJieHO , vso npewiarae- 
mhh npHfiop M03B5T 6htb peKOMeHHOBSH flJis MaccoBoro BtniycKa. Orcraaa 
cjieayeT, jtaHHoe K3oGpeTeHHe HBjmeTea npoMmmieHHo npHMeHHMHM. 

15 
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EopMyjia H3o6peieHHa 

1. ' CnocoS npeaynpe^eHHH cTOJiKHOBeHHft TpaHcnopTHoro cpescTBa, 
zv^vanwA $opMHpoBaHHe soHaHpyiomero tiacTOTHo-MoayjiHpoBaHHoro 

5- CB^-cHTHajia, npaeM oTpaaceHHoro cHraajia, $opMHpoBaHne npoMeay- 
TOtJHOit tiacTOTU, sanoMHHaHH8 HH$opMaura 06 oG-Beracax b 30He 06- 
HapyjKeHHfl, aHajai3 oTHOCHTejn>HOH ckopocth cGjiHJiceHHa, onoBeme-. 

HHe BOJJHTeJIH 0 B03M0JKH0M CTOJIKHOBeHHH TpaHCnopTHOrO OpeflCTBa, 

oTJmqaroineeca hqu, qto reTepoHHHHpyiOT c$opMHpoBaHHHe Ha npoMe- 
10 2Kyro^Hofl[ qacTOTe cHrHanH, oTpaMSHHHe ot oG-bsktob b 30He o(5Ha- 
pyjKeHHa, Ha nocToaHHyio BTopyio npoMercyTo^iHyio ^lacTOTy, aHaMSH- 
pyicn? cHTHajiH BTopoa npoMejKyTo<3HOH sacTOTH, BtjaejraioT HH$opMa- 
hhio o HajiH^HH oO'beKTOB b 30He oCHapyjseHHa } nocjre onpeaejieHHH 

OTHOCHTeJIbHOH CKOpOOTH C6JIHJKSHKH BHpaSaTHBaiOT CHTHaJHJ 0 B03- 
15 M02KHOM CTOJIKHOBeHHH TpaHCnopTHOrO CpeflCTBa B 3aBHCHM0CTH OT 
COSOTBeHHOH CKOpOCTH. 

2. CnocoS no n. 1 OTJoraajonpiica TeM, *ito cHrHajm nepBOH npoMe- 
3KyroqHOH tiacTOTH.reTepoHHHHpyKH' cHFHajiaMH. CKa^Koo6pa3HO H3Me- 

20 HHioinHXCH tiacTOT, cooTBeTCTByionmx pao^eTHHM 3HaTieHHHM SaJBHOO- 

TH. 

3. Cnoeoo" no n. 1 0TjnraaraiHfi[ca TeM.qio H3 cHrHajioB btopoh npo- 
•.MejKyTO^HOH qacTOTH, cooTBeTCTByroiDHX aHajM3HpyeM0My npocTpaHC- 

25 TBy, $opMHpyioT BBa Kanajia no *ieTHHM h He^eTHHM.noacaM oOHapy- 

JfieHHH, . CpaBHHBaiOT CHTHajiH. TieTHbK H He^eTHbK noaooB H BLiaeJIHIOT 

cHTHaji MaKCHMajmHOH aMnjiHryabi, no KOTopoMy cyaas o Eajimm 
oOteKTa b 30He oCHapyiKeHHH. 

30 4. Cnoco6 no n. 1 oTjnraaiomHHoa TeM , <ito nocjie oOHapyaseHHa 
o6i>eKTa npoH3BOHHT nocjieHOBaTejEbHHH onpoc 6jddkhhx noacoB jBKJuo- 
qaa noac, b kotopom oSHapyaeH oO^kt,- h no oTHocHTejiBHOfi cko- 
pocth c6aHaseHHa is. coocTBeHHOii ckopocth BHpabaTHBaioT cnrHaji o 

B03MOJKHOM CTOJIKHOBeHHH TpaHCnopTHOrO CpeflCTBa. 

35 

5. ycTpoHCTBO npeaynpe^eHHa CTOJIKHOBeHHH TpaHcnopTHoro cpeflc- 
TBa, cosepacamee aHTeHHo-$HaepHHfi 6jiok, reHepaTop cm, Moayjia- 
Top, reHepaTop MOflyjJHpyiomeH qacTOTH, nocjiesoBaTejiBHo eoeflHHeH- 
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HHe cMecHTe JEb . npesBapHTeJiBHufl ycHJiHTejo, npoMeasyTcreHoft xiacTOTH, 
nojiocoBoft OjHJO.Tp, a Tarane cyMMaTop, $hjh>tp hh3khx xiacTOT, noc- 
jieflOBaTeJiLHO coeaHHeHHue reHepaTop onopHoro Hanpasceiffla h $op- 
MHpoBaTejO) HMnyjEbcoBj ycHJiHTeJii> npoMejKyro^Hoft racTOTH, nocjie- 

5 aoBa-rejisHo coeanHeHHbie y3KonoJK>cHHft $hjibtp h aeTeK-rop, ycmiH- 
t© jn> , npH 3tom reTepoanHHHii bxob cMecHTejia npneMHHKa *iepe3 Ha- 
npaBJieHHtrit oTBeTBrcreju. coeauBBH c bhxosom reHepaTopa CB*I, btp- 
pofi Bfcocofl HanpaBJieHHoro oTBeTBiraejia coeaHHeH co bxorom aHTSH- 
HO-fcepHoro SjioKa, cHTHaJibHHit Bxoa cuecmejiz coeaHHeH c bhxo- 

10 hom aHTeHHO-$naepHoro oaoKa, oTjnraaioiitfiftca TeM.qro BBeaeHbi noc- 
jieaoBaTejn>HO eoeaHHeHHtie c bhxoeom cyMMaTopa ynpaBiiaeMHH hc- 
to^ihhk HanpsHKeHHfl, nepecTpaHBaeMttfi reHep&rop, BTopoft cMeciwejiB, 
cHrHajibHUli Bxoa KOToporo coeaHHeH c BHXoaoM ycmiHTejis npoMeasy- 

TOTJHOH qaCTOTH.a BHXOH COeflHHeH CO BXOHOM y3K0H0JI0CH0r0 $HJtt>T- 

15 pa. 

6. ycTpoffcTBO npeaynpercaemia cTOJiKHOBeHHfi TpaHcnopraoro cpeac- 
raa no n.5, oTJHPiaioai 1 eeca neu^.^so BBeasHH nocjieaoBaTejibHO coe- 
HHHeHHbie m*$poBoe noporoBoe ycTpotaBO h perynaTop ycmieHHa,a 

20 cyMMaTop BtaiojnieH b BHfle nocjieaoBaTejn>Ho coejumeHHHX perncTpa, 
BBOiWHoro cyMMaTopa, rpi$poaHajioroBoro npeoSpasoBaiejia, bhxoa 
KOToporo coeaHHeH co bxohom' ynpasjiseMoro HCTOtfflHKa HanpaweHHa, 
npH 3T0M bxoh peryjiaTopa ycmieHHa coenimeH c bhxohom iiojiocobo- 
ro $mn>Tpa,a BHXoa coeaHHen cp BxoaoM ycHJMTejia npoMeasyToxiHoifr 

25 ^lacTOTU, bxoh EH$poBoro noporoBoro ycTponcTBa.coeaHHeH c bhxo- 
Bom peracTpa. 

7. ycTpoftciBO npeaynpeweHHa ctojikhobshhH TpaHcnopTHoro cpeac- 
TBa no' n.5, oTjaraaioineeca ieM, <ito BBeaeHH nocieaoBaTej&Ho coe- 

30 SHHeHHtie. $opMHpoBaTeJiB cTpoOHpyiomwx HMnymcoB h KOMMyTaiop, a 
renepaTop MoayaHpyiomeft qacTOTU coaepaoiT reHepa-rop npaMoyronb- 

HHX HMnyJEbCOB, BHXOH KOTOPOTO COeflHHeH CO BXOflOM $OpMHpOBaTeJIfl 
C!Epo6HpyH)mHX HMIiyjILCOB, BXOB KOMMyTaTOpa COeHHHeH C BHX020M . 

nojiocoBoro $Hjn»Tpa, a Bbixoa coeaHHeH co bxobom ycmmrejia npo- 
35 Mejsyro*ffloft racTom 

8. ycTpoiicTBO npeaynpejKBeHHa ctojikhobshhSi TpaHcnopraoro cpeac- 
TBa no n. 5 5 oTJiiniaioineeca TeM, uto BBeaeHH na^poBoe noporoBoe 
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ycTpoHCTBo,$opMHpoBaTejrb CTpoGHpyToimix; HMiyjiLcoB, nocjiejioBaTejiB- 
HO coeBHHeHHue' o bhxohom nojiocoBoro . $HJcb3?pa peryjiHTop- ycHJie- 
hhh h KOMMyraTop, npn 3T0M reHepaiop MOEyjrapyronieH •qacsoTH 00- 
sepaocr reHepaTop npHMoyrojn>HHx HMnyjiBcoB , coeziHHeHHHe *iepe3 

5 ^opMnpoBaTejib eTpodHpyKHHX HMnyjiLcoB c ynpaBJiHionmM bxosom kom- 
MyraTopa.cyMMaTop BwnojiHeH b BHfle nocjieaoBaTejiLHO coeflHHeHHux 
p'erHCTpa, SBoiniHoro cyMMaTopa, im$poaHajioroBoro npeo6pa30BaTe- 
Jia, a BbEOfl peracTpa coeflHHeH co bxohom im$poBoro noporoBoro 
ycTpoficTBa, BKKoa KOToporo ooeaimeH c ynpaBJiaiomjiM bxojom pery- 

10 JHTopa ycHJieHHa, a bhxoa KOMMyTaTopa eoeflHHeH co bxohom ycHJiH- 
TejiH npoMeasyroTiHOft yacTOTH. 

9. ycTpo^CTBO npesynpeaffleHHa CTOJiKHOBeHHfi TpaHcnopiHoro cpeac- 
TBa no n. 5, OTJoraaiomeecH neu, uto BBeaeHH nepBHe ycTponcTBa 

15 bhSopkh h xpaHeHHH, nocaeflOBaTejiBHo coeaaHeHue HHBepTop, bto- 
poa $opMHpoBaTem> HMnyjmcoB.BTopoe ycTpoacTBo bhSopkh h xpaHe- 
HHH, BTOpoft $hjii>tp hhskhx racTOT , peryjiHpyeMHH noBTopHTeja, $a- 
30Btja KOMnapaTop, npa 3Tom Bbixoa renepaTopa oiiophofo HanpHae- 
hhh ooeaHHeH co BXoaoM.HHBepTopa h bxosom BBOiWHoro cyMMaTopa, 

20 $opMHpoBaTejo> HMnyjn>coB coesHHeH c ynpaBjraronpM bxoeom nepBoro 

yCTpOfliCTBa BHOopKH H XpaHSHHH, CHTHaJItHHft BX0H KOTOporO COeBH- 
HeH C BHXOflOM yCHJUEPejH, KOTOpHH COeflHHeH C CKTHajCbHblM 

BXOBOM BTOporO yCTpOHCTBa BHOOpKH H XpaHeHHH, BXOS $HJEbTpa HHS- 
KHX qacTOT coe^HHeH c bhxoeom nepBoro ycTpoHCTBa bhSopkh h 
25 xpaHeHHH, a bhxos coeHHHeH co btophm bxosom $a30BHH KOMnapaTop, 
bhxoh seTeKTOpa coejHHeH co bxojom ycHJiHTejia. 
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